Abstract -To determine the prevalence and spectrum of alcohol-related diseases in a general hospital inpatient population, data of 1288 patients newly admitted to a city general hospital, who had been examined with regards to alcoholism, were surveyed. The sample consisted of 625 medical and 663 surgical patients aged 18-64 years. In 21% (29.3% of the men and 9.4% of the women), inpatient treatment was due to an alcohol-related disorder. The highest occurrence was found in the 35-55-yearolds. Frequently diagnosed disorders in alcohol-dependent patients included delirium tremens (12.8%), seizures (11.4%), head injuries (9.4%) and cirrhosis of the liver (8.1%), whereas alcohol abusers had often been injured. Excluding patients with alcohol-related diseases decreases the proportion of men in the sample by 6.2%. The prevalence of physically-damaged alcoholic patients in general hospitals suggests that prevcntative measures, such as consultation services, could be applied efficiently in this setting.
INTRODUCTION
Many studies of alcohol-related problems have been conducted in general hospital environments. However, due to methodical differences there is wide variation in the results and conclusions drawn. Highlighting this point, Mclntosh (1982) made proposals for the design of future studies with respect to their aims, representativeness, study samples and diagnostic instruments. Three recent studies meet these criteria (Moore et al., 1989; Seppa and Makela, 1993; Dongier et al., 1994) , but alcohol-related physical disorders were not taken into account separately.
Between 6.4 and 38% of general hospital inpatients are reported to have alcohol-related disease. Unfortunately, these figures lack validity because of limitation to admission diagnoses (Taylor et al., 1986; Maguire, 1988; Lange and Schacter, 1989) , single departments (Himmelstein, 1983) or small study samples (Maguire, 1988; Wallerstedt et al., 1995) . Furthermore, these studies relied on non-specific instruments for diagnosing alcoholism {ibidem; Ramirez et al., 1990) . The aim of this study, therefore, is to reduce this gap by investigating the relation ' Author to whom correspondence should be addressed.
between diseases necessitating hospital treatment and alcohol abuse and dependence.
PATIENTS AND METHODS
In a municipal general hospital in Lubeck, Germany, serving an urban population of 220 000, all consecutive admissions to medical and surgical wards aged 18-64 years over a period of 6 months were examined. A total of 1733 patients hospitalized for > 24 h and not readmitted, underwent examination. Those who were either considered too ill to participate, had severe language problems, were discharged before finishing the interviews, or failed to give consent, were excluded. The study sample therefore comprised 1288 individuals (74.3%), mean age 45 years, SD = 14; 747 (58.0%) male, 541 (42.0%) female, 625 medical and 663 surgical. Two types of diagnoses were considered.
Hospital diagnoses
Up to three diagnoses for each patient were obtained from hospital records on the third day of hospitalization. The diseases were then classified into three groups (Duffy, 1992; Rankin and Ashley, 1992) : (a) 'definitely alcohol-related' (described in the literature as being a characteristic complication of hazardous drinking); (b) 'possibly alcohol-related' (alcohol consumption can contribute strongly to development, course and outcome); and (c) 'others' (no empirical relation to alcohol-consumption). The following is a list of the first two categories of alcohol-related diagnoses.
Definitely alcohol-related: malignancies of oesophagus or liver, macrocytotic anaemia, delirium tremens, alcohol dependence, alcohol abuse, alcohol intoxication, alcohol-related peripheral neuropathy, epileptic disorder, oesophageal varices, oesophagitis, Mallory-Weiss syndrome, alcohol-related gastritis, alcoholic liver disease, ascites, alcoholic pancreatitis.
Possibly alcohol-related: lung tuberculosis, erysipelas, viral hepatitis, diabetes mellitus, malnutrition, hyperlipoproteinaemia, hypertension, cardiomyopathy, stroke, anaemia, coagulopathy, haemorrhoids, pneumonia, bronchitis, pleuritis, gastric ulcer, atrophic liver, gastrointestinal bleeding, gynaecomastia, abscess, psoriasis, osteoporosis, bruise, laceration, cut, burn, commotio cerebri, social disorder, attempted suicidal intoxication.
Alcohol diagnoses
Each patient studied completed the Michigan Alcoholism Screening Test (MAST) (Selzer, 1971 ) and the CAGE questionnaire (Mayfield et al., 1974) . Patients screening positive (MAST > 5 or CAGE > 2) were then asked to take part in a semi-structured interview based on section 11 of the Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (WHO, Division of Mental Health, 1992) . Patients were classified as 'alcohol dependent' or 'alcohol abusing' according to the criteria of the International Classification of Diseases (ICD-10) (WHO, 1992) and the Diagnostic and Statistical Manual (DSM-III-R) (American Psychiatric Association, 1987). The term 'alcoholic remission' was used for alcohol-dependent patients who did not meet the ICD-10 criteria for dependence during the last 12 months. 'Suspected alcoholism' was noted if patients screening negative, or patients who did not meet the criteria of DSM-III-R or ICD-10, nevertheless offered at least one strong suspicion (personal or third person account of drinking habits and amounts, physicians' opinion, withdrawal treatment, striking laboratory findings). The rest of the study sample was labelled as 'patients without alcohol diagnoses'. The five groups of patients showed no significant difference due to age distribution.
Results were tested by ^-analysis (categorical variables), independent /-test of Kruskal-Wallis test (continuous variables).
RESULTS
On the basis of hospital diagnoses, on day three following admission, individuals were classified as having illnesses that were definitely alcoholrelated [172 (13.4%)], or possibly alcohol-related [503 (39.1%)] or as not having an alcohol-related disease [613 (47.6%)]. On the basis of the survey diagnoses, 938 (72.8%) patients did not receive an 'alcohol' diagnosis, 113 (8.8%) had suspected alcoholism, 54 (4.2%) were alcohol abusers, 149 (11.6%) were alcohol dependent ('a-patients') and 34 (2.6%) were in alcoholic remission.
Of the a-patients 68.5% were being treated because of disease classified as definitely alcoholrelated as against 3.2% of the patients without alcohol diagnoses. No alcohol-related disease was found in 27.8% of the abusers, 8.7% of the apatients and 44.1% of the patients in alcoholic remission ( Table 1) .
Provided that an illness can only be alcohol- related if the patient has an alcohol diagnosis (i.e. suspected, abuse, dependence or remission), diseases definitely alcohol-related accounted for 11.0% of the study sample, and disease possibly alcohol-related for another 9.9%. The prevalence in men was three times that found in women (29.3% versus 9.4%; Table 2 ). Percentages increased with age from 11.9% in the 20-24-year-olds to a peak of 32.3% among those aged 45^19 (P < 0.001). A high prevalence was also apparent in the 18-and 19-year-olds (25.6%), most of whom only had a possible relation to alcohol (e.g. trauma). Definitely alcohol-related diseases were more manifest in medical than surgical patients (16.2% versus 6.2%) and vice versa for disease possibly alcohol-related (5.6% versus 14.0%; P < 0.001); the overall prevalence was equal in the two departments.
Patients with trauma accounted for 40.7% of the alcohol abusers, 24.8% of the a-patients and 26.1% of those without alcohol diagnoses (Table  3) . Gastrointestinal diseases were treated in 16.7% of the abusers, 27.5% of the a-patients and 32.4% of those in remission. 58.4% of the a-patients had at least one neurological or psychiatric hospital diagnosis.
Frequent hospital diagnoses of a-patients are listed in Table 4 . One in eight was treated for delirium tremens, one in nine presented with epileptic disorders; 9.4% had acute head injuries (contusion, laceration, bruise). Alcohol abuse was the only recorded hospital diagnosis in ten individuals. Common diseases such as appendicitis or cholelithiasis had a low prevalence in the a-patient group.
Excluding the 270 patients with alcohol-related diseases (in 81.5% male) decreases the proportion of men in the sample by 6.2% down to 51.7%. 'Percentages add up to more than 100 as hospital diagnoses from several groups may occur in one patient. fMean age (years).
This would mean an equal distribution between the sexes.
DISCUSSION
Using the SCAN to detect alcoholism according to ICD-10 or DSM-III-R, we collected data from 1288 patients on all medical and surgical wards of a municipal hospital over a period of 6 months. In this way, we eliminated methodical shortcomings of earlier studies. Taylor et al. (1986) , for example, used a large sample of 2598 cases, but mainly applied screening tests to detect alcoholism. Similar comments can be made about the study by Lange and Schacter (1989) , who relied solely on the attending physicians' opinions and, in some cases, a screening test. Maguire (1988) and Wallerstedt et al. (1995) used samples of 205 patients or fewer, whereas Himmelstein (1983) excluded surgical patients. Most authors used short data-gathering periods, for example Ramirez et al. (1990) interviewed patients for 15 days during one month.
In our study, 21% of patients were treated for alcohol-related diseases. Compared with the literature, this value ranges in the middle. Surveys relying on admission diagnoses tend to report lower figures (Taylor et al., 1986; Lange and Schacter, 1989) because some disorders are only discovered incidentally during hospitalization. Authors using less strict criteria for alcohol diagnoses and alcohol-relatedness report higher figures (Himmelstein, 1983; Maguire, 1988) . We used information from patient charts recorded within the first 3 days of hospitalization. This diminished reliability as some of the diagnoses still needed to be verified at that time. Discharge diagnoses, on the other hand, are not an appropriate data source because alcohol as a cause of illness is often missed (Seppa and MakelS, 1993) .
The prevalence of alcohol-related diseases was three times higher in men than in women, which correlates with the difference in the prevalence of alcohol diagnoses (John et al., 1995) . Including diseases with a possible relation, alcohol-related disease was equally frequent in the two departments. However, the findings that many of the surgical diagnoses were only possibly related may explain why some authors report lower figures in surgical than in medical patients (Taylor et al., 1986) . • Being the only hospital diagnosis. ! P < 0.05.
Although the age distribution of patients with and without alcohol diagnoses did not differ, alcohol-related diseases were not evenly distributed over the age groups. The main peak among the 45-to 49-year-olds has great impact on society as alcohol seems to affect most severely those who could offer the highest capacity for work and guidance. Our findings contrast with those of Taylor et al. (1986) , who report the highest prevalence in the 31-40-year-olds. An explanation may be that their study included an overnight-stay ward with many young intoxicated patients under observation.
Whereas admission following trauma was predominant in abusers, it was gastrointestinal and neurologic-psychiatric diseases which were commonest in a-patients. Cardiovascular and respira-tory diseases were more frequent in abusers than they were in a-patients and those in alcoholic remission. Abusers generally have a shorter history of hazardous drinking (Hasin et al., 1990) . They thus have a higher incidence of early complications, often due to acute intoxication. The a-patients, on the other hand, had diseases occurring later in the course of alcoholism (Ashley et al., 1981; Holt and Skinner, 1981) . Patients in alcoholic remission seem to suffer from late complications such as neoplasia and gastrointestinal diseases. Many of them have probably stopped drinking as a result of ill-health (Bell et al., 1988; Shaper et al., 1988) . The incidence of trauma was high in this group, maybe as a result of alcoholic osteoporosis, chronic myopathy or neuropathy.
The most frequently recorded diseases of apatients were delirium tremens, epileptic disorders, head injuries and cirrhosis of the liver; 91.2% had at least one alcohol-related disease necessitating treatment. However, since >40% of the patients without alcohol diagnoses exhibited diseases classified as either possibly or definitely alcohol-related and 27.8% of the abusers did not have any diagnosis connected with alcohol consumption, hospital diagnoses used on their own to detect alcoholism lack validity.
In conclusion, patients with alcohol-related physical and mental diseases are found frequently in general hospitals. To help them in the long term, the drinking problem needs to be tackled. Being in an exceptional situation, hospitalized physically-damaged alcoholic patients are a captive and possibly conscious audience. Thus measures of secondary prevention, e.g. consultation services, should be promoted in these settings.
